While we do not yet understand all the functions of sleep, its critical role for normal physiology and behaviour is evident. Its amount and temporal pattern depend on species and condition. Humans sleep about a third of the day with the longest, consolidated episode during the night. The change in lifestyle from huntergatherers via agricultural communities to densely populated industrialized centres has certainly affected sleep, and a major concern in the medical community is the impact of insuffi cient sleep on health [1, 2] . One of the causal mechanisms leading to insuffi cient sleep is altered exposure to the natural light-dark cycle. This includes the wide availability of electric light, attenuated exposure to daylight within buildings, and evening use of light-emitting devices, all of which decrease the strength of natural light-dark signals that entrain circadian systems [3] .
While a change in sleep timing from pre-industrial to industrial, and from rural to urban lifestyles is generally accepted, the sleep research community has not reached consensus on whether sleep duration has changed as people moved from pre-industrial to industrial societies with indoor work in enclosed buildings and 24/7 access to electricity [3] [4] [5] . A recent study by Yetish et al. [6] recorded activity-rest patterns in 94 individuals from three hunter-gatherer communities living without electricity (in Tanzania, Namibia and Bolivia; near to or within 20° south of the equator). While we commend them on carrying out this diffi cult study, we disagree with their interpretation that "…sleep in industrial societies has not been reduced below a level that is normal for most of our species' evolutionary history", and that the recorded sleep patterns in their study "… are central to the physiology of humans living in the tropical latitudes…".
In approaching the question of how human sleep may have evolved, preelectricity communities are of special interest, but are becoming increasingly harder to fi nd. The effort of Yetish et al. to identify and study such groups is therefore important. However, to use such diverse groups (spread over two continents) for the interpretation of sleep behaviour in the context of evolution, one needs comparisons to groups of similar ethnic and sociocultural background with access to artifi cial light in more industrialized environments. In two recently published studies [7, 8] and one ongoing one [9] , the rest-activity and light exposure patterns of genetically and culturally homogeneous communities that live both in their traditional settings as well as in more modern ones were investigated. The average sleep duration of the Toba/ Qom from Argentina [7] , who still rely to some extent on hunting-gathering and live exposed to similar photoperiods and temperatures as the communities studied by Yetish et al. was longer (7.0-8.5 h) than in the latter report (5.7-7.1 h), and was signifi cantly shortened by access to electricity (by up to one hour). Moreno et al. also showed that sleep (assessed by sleep diaries) is shorter with concomitant delayed melatonin onsets when Amazon rubber tappers have access to electricity [8] . These differences underline the large variability among populations and individuals (also evident from Figure 3 in Yetish et al. [6] ).
Evidence for changes in sleep duration in modern societies is mixed [4, 5] . The Munich ChronoType study, which has accumulated about 250,000 world-wide entries (using the Munich ChronoType Questionnaire, MCTQ), revealed that sleep on workdays shortened by 3.7 min/year over the past decade [2] while only that on work-free days remained the same. Overall, people sleep more than three hours less per week than ten years ago.
Yetish Table  S4 to support this point. However, Table S2 shows mean onset and offset clock times averaged for each recording period, and in only one of the three recording periods are the sleep onset time SDs of the San larger than their sleep offset time SDs. This makes it somewhat diffi cult to interpret. However, the greater synchronization of sleep offset times may be due to the individuals being awakened by the increasing light levels (this group is described as sleeping outdoors on the ground) and/or ambient sounds, similar to alarm clocks or small children in western societies [9] . We know that individuals in industrialized societies typically accumulate sleep debt under these conditions [10] , and thus we cannot rule out that the individuals in the three groups studied by Yetish et al. may also experience insuffi cient sleep. Furthermore, the authors claim that the uniformity in daily sleep patterns among the three studied communities suggest that these sleep patterns "are central to the physiology of humans living in the tropical latitudes…" However, this statement has no statistical support, i.e., sleep duration or any other aspects of sleep were not compared between the three communities. The fact that one can survive for a long time with restricted sleep does not mean sleep defi ciency is "normal" or without consequences for health or performance. While the diseases associated with insuffi cient sleep in industrialized societies may not be present in the groups studied by Yetish et al., there is extensive evidence that the sleep durations observed in these three pre-industrial societies results in serious health consequences for many individuals in modern industrialized societies, where the diet, daily activity, and overall lifestyle are dramatically different. We believe the authors' conclusion that sleep duration has remained unchanged throughout human history is a strong over-interpretation.
On the contrary, sleep habits must have drastically changed through the course of human history as the fi rst humans migrated out of Africa into various photoperiods and climates in Europe and Asia, then into the inhospitable ice bridge of the Bering strait and later down to the South American latitudes where one of the communities studied by the authors lives. Thus, the notion that people in industrialized societies -with widely different genetic pools, concentrated mainly in the northern hemisphere, and facing radically different environmental factors and stimuli -should have similar sleep patterns or similar sleep needs as hunter gatherer communities in tropical Africa and South America is unrealistic given our knowledge of the effects of the environment on sleep patterns.
The authors also describe light exposure profi les for the three groups of hunter-gatherers, with brightest light in the morning and shade at midday, which they attribute to behavioural thermoregulation. However, neither the Toba/Qom [7] , nor the Amazon rubber tappers [8] , nor the Quilombolas [9] show this profi le under natural daylight conditions, so it may be specifi c to the local environment and lifestyle of the groups studied, rather than applying to hunter-gatherers in general. It is a well-known rule that light exposure in the morning advances circadian clocks while light in the evening delays them [3] . Early awakenings are, however, not only typical for people who expose themselves predominantly to morning light, but also for people exposed to strong light throughout the day [1] . The insights by Yetish et al. would have benefi tted from more circadian analyses.
Sleep need is determined by many factors, including biological and environmental factors, and these interact with social factors to infl uence sleep duration. Given the drastically different environments, lifestyles, social structures, and sleeping accommodations between and among ancient and modern humans, there is no reason to expect that sleep duration should have stayed the same throughout human history. Thus, assuming normative values for a complex trait like sleep duration will help us understand neither the evolution nor the function of sleep. We should rather strive for understanding the variability of sleep duration, how it relates to sleep need, and the inter-individual and population-and condition-specifi c differences in sleep, and why it may change over time.
